Fourteen laboratories participated in a collaborative study (coded fyt9404) and 13 laboratories participated in a study (coded fyt9410) to validate a colorimetric assay for determination of microbial phytase activity in feed. For each study, all laboratories received 6 laboratory samples provided by one commercial supplier (phytase activity levels within the range of 200-400 per kg) to be analyzed in duplicate. Method performance was calculated and statistical calculations were executed according to AOAC guidelines. Results from 3 laboratories for study fyt9404 and from one laboratory for study fyt9410 were excluded from statistical analysis because of invalid data determined during initial review by Youden pair, value versus laboratory. For study fyt9404, repeatability relative standard deviation (RSD r ) values ranged from 6.2 to 8.6%, and reproducibility relative standard deviation (RSD R ) values ranged from 14.1 to 27.6%. No outliers were identified. For study fyt9410, RSD r values ranged from 3.9 to 7.9%, and RSD R values ranged from 14.0 to 20.5%. With outliers excluded, RSD r values ranged from 2.5 to 7.9%, and RSD R values ranged from 14.0 to 20.5%. P hytase has been used successfully as a feed additive for poultry and pigs (monogastric animals) to improve phosphorus availability in feed. The enzyme is found in various sources (e.g., seeds), and many microorganisms produce phytase (e.g., Aspergillus molds). For application of phytase in the feed industry, a reliable and easy colorimetric enzymatic method was developed for determination of phytase activity to allow comparison of enzyme preparations based on the same unit definition and the same method.
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Collaborative Study
Fourteen and 13 laboratories participated in 2 separate collaborative studies coded fyt9404 and fyt9410, respectively. These studies were executed according to the guidelines described by Youden (1) and ISO 5725 (2, 3) . Each laboratory received the procedure and 6 test samples per study. Phytase activity level of samples was within the range of 200-400 phytase units (FTU)/kg. The laboratory samples included feeds for layers, layer breeders, broilers, turkeys, pigs, and piglets. The samples were shipped by commercial carrier. Collaborators were instructed to refrigerate (4 ± 2°C) the laboratory samples during storage. Each test sample was analyzed in duplicate on the same day. Collaborators were asked to prepare test solutions containing 0.01-0.07 FTU/2 mL. Table 2000 .12A for the results of the interlaboratory study supporting acceptance of the method.
A. Principle
Phytase is incubated with sodium phytate, liberating inorganic phosphate at 37 ± 0.1°C and pH 5.5. Incubation is stopped by adding acid molybdate-vanadate reagent which also produces a colored complex with the phosphate produced. The color of the yellow vanadomolybdophosphor complex, which is a measure for the amount of phosphate, is measured at 415 nm. 
B. Apparatus

C. Reagents
Note: Prepare all solutions containing phytase in glassware. Plastic (disposable) material interferes with the assay. Do not use phosphoric acid or detergents that contain phosphate to wash glassware.
Use ultra high purity water, 18 MW-cm resistivity, for the preparation of all reagents and test solutions.
(a) Phytase enzyme. 
D. Determination
Note: Some metal ions, such as Cu, Fe, Zn, etc., may inhibit the enzyme reaction when present in millimolar range.
(a) Test sample pretreatment.
- (1) Feeds.-Grind ca 100-150 g laboratory sample with mill, B(g). Grind until all material has passed through 1 mm sieve. Mix test sample thoroughly and in 125 mL glass beakers, weigh, in duplicate, ca 5 g test portion to the nearest 1 mg. Add 50 mL feed buffer, C(d), and stir with magnetic stirrer 60 min. Filter the top layer through paper. Dilute filtered solution with dilution buffer, C(c), to phytase activity within the range of 0.01-0.07 FTU/2 mL solution, and store in melting ice until incubation. Perform final dilution of test portion and in duplicate (test sample and test sample blank).
(2) Preparation of calibration line solutions.-Before use, let phytase standard, C(a), attain ambient temperature (20-25°C). In duplicate, in 200 mL volumetric flasks (stock solutions A and B), weigh to nearest 1 mg amounts of phytase standard, corresponding to 36 000 FTU. Dissolve in dilution buffer, bring to volume with dilution buffer, C(c), and mix. Perform the following serial dilutions of phytase standard solutions A and B. Prepare final dilutions in duplicate (standard and standard blank). See Table 2000 .12B.
Prepare fresh phytase standard solutions and dilute calibration line solutions before use. Store calibration line solutions in melting ice until incubation and analyze as described below. at 37.0 ± 0.1°C. Starting at time = 5.0 min, in the same order of the series and at the same regular time intervals, add 4.00 mL phytic acid substrate, C(f), at 37.0 ± 0.1°C with a dispenser and mix with vortex mixer, B(f). Place tubes into water bath maintained at 37.0 ± 0.1°C. At time = 65.0 min, in the same order and with the same time intervals, terminate incubation by adding 4.00 mL color stop mixture, C(i), with a dispenser, and mix.
(2) Blanks.-Starting at time = 0 min (stopwatch), in the order of the series and with regular time intervals, place tubes containing blank in water bath maintained at 37.0 ± 0.1°C to equilibrate. At time = 5.0 min, in the same order of the series and with the same time intervals, add 4.00 mL color stop mixture, C(i), with a dispenser, mix, and place tubes on work bench. Next, add 4.00 mL phytic acid substrate, C(f), to all blank tubes, and mix.
Centrifuge the calibration line, test portion, and blank tubes for 5 min at 3000 × g. Measure absorbance at 415 nm with spectrophotometer, zeroing the instrument with H 2 O. Repeat the analysis with a more diluted solution whenever the activity found is > 0.07 FTU/2 mL solution to be incubated or if absorbance of incubated solution is >1.000.
E. Expression of Phytase Activity
One phytase unit is defined as that quantity of enzyme that will liberate 1 mol inorganic ortho-phosphate per minute under the conditions of the assay.
Calculation of enzyme activity.-Calculate results with a calculator or computer program that can perform parabolic regression. If a calculator or computer program is not available, then calculate enzyme activity manually as follows:
(1) Calculate absorbance (A) of calibration line solutions and test sample solutions (A = absorbance test sampleabsorbance blank).
(2) On linear graph paper, plot exactly calculated activities of calibration line solutions (FTU/2 mL) against corresponding absorbances.
(3) Draw best fitting polynomial curve not forcing it through the origin (each calibration line point should deviate no more than 5% from the curve). From this curve, read the activity of test sample solutions in FTU/2 mL.
(4) Calculate phytase activity of test samples as follows:
Phytase activity, FTU/kg = (FTU/2 mL to be analyzed) × (f)/W 
